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A parabolic antenna dish has a cucumferentlal rein- R
forcement flange portion defined by a ridge line which -~ =~
is devoid of air holes and a mesh plate portion integrally .
connected to the inner periphery of the reinforcement . .
flange portion, the mesh plate portlon having as many . - o
air holes as possible formed in a region which is not -~~~
smaller than 80% in terms of the radlus of the radl-;
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PARABOLIC ANTENNA DISH |

BACKGROUND OF THE INVENTION :

1. Field of the Invention - |
~ This invention relates to a parabohc antenna dish, and

4 916 459

“assure the strength: ef the dlSh w1thout attaeh.mg any él S
~ other member thereto. This results in the antenna being; -
- difficult to install due to the increased welght of the dish.~ et
and in the components parts being more costly because ..
of the need for a high degree of accuracy in the manu--
- facture of the other outer -peripheral remforcementfi;;;;;._f_:;;_'_j
member. Furthermore, the distance between the center - . .

more particularly to a parabolic antenna dish having air -

holes suitable for reducing wind pressure-applied to the

parabolic surface and reducing the weight of the an- 0

tenna.
2. Descnpnen of the Prior Art
A type of parabolic antenna dish with a radio wave

reﬂectmg surface havmg air holes in the form of a lat-
tice has been known in which a metal plate with
punched holes or an expanded metal sheet is used to *

of the radio wave reflector and the position of eachrow. . . .
of air holes: dlspesed in the surface of the reflector is e
within a range of 30 to 80% of the radius thereof; andij';{'z_;f;f_
~ the reduction ratio of wind pressure is at most about ;i-- S

- 329% when calculated on the basis of the methed of

15

form the antenna dish’s radio wave reflecting surface,
with the outer penpheral flange portion thereof being

integrally formed of the same member, and in which the
~ antenna surface member is fixed at the flange portion to
a separate outer peripheral reinforcement member by

20

means of welding, screws or the like. Another known
example of this type of parabolic antenna dish is formed

in a manner such that a mesh metal plate having or

intended to have a curved surface as a radio wave re- -

- flecting surface is attached to an outer peripheral rein- 25

forcement member and to radial ribs facing the reverse
surface of the radio reflecting surface.

Japanese Patent Laid-Open No. 70740/1978 dis-

closes a parabolic antenna dish in which rows of air

holes are disclosed to form coaxial circles, and the area
of the air holes relative to the total area of the dish is
comparatively small.

30

Another type of dish for parabehc antennas which
has air holes formed by a metal net has been known as

a means that is effective for reducing the air pressure.
An example of-parabolic antennas having this type of air
hole 1s disclosed  in Japanese Patent Laid-open No.
173904/1985.

If a welded metal net is used to form the radio wave
reﬂeetmg surface of this type of dish of parabolic anten-
nas, there is a difference in level 60 in the radio wave

35

40

reflecting surface, which corresponds to 60 to 90% of

the diameter of longitudinal wire rods 42 and lateral

- wire rods 41, that is, a value obtained by subtracting the

bite depth at the welded portion from the wire diame-

435

ter, as shown in a partial perspective view of FIG. 29

and in a partial .cross-sectional view of FIG. 30 taken
along a line XXX—XXX of FIG. 29. In the case of a’

pla:ln weave metal net, there is necessarily a difference
in level 61 which generally corresponds to the diameter

of longitudinal wire rods 62 and lateral wire rods 63 and
which is formed at the peaks and valleys of these com-

- calculating wind pressure applied to buildings. This. -
effect is not sufficient, and the design with respect to alr T S

holes has been heretofore made without any regard for. L 5_;2_;-j |

a reduction in the welght of the antenna. |
SUMMARY OF THE INVENTION

1t is therefore an object of the present: mventlon te e
prewde a parabollc antenna dish capable of easily being
‘installed, in which the strength of the dish is rnamtalned,f@_f}f_ff AT
by an outer peripheral flange reinforcement portion =~
~ integrally formed with the dish, and in-which the wind® =~
pressure to which the dish is subjected is reduced by~
| fornnng air holes in the dish, as well as thereby achlev— SR e

ing a reduction in the weight thereef

It is'another object of the present. mventlen te pre- .
vide a parabellc antenna dish wlnch is such that the gam R

of the antenna is maintained at a sufﬁcrent level

~ To this end, the present invention provides a para-j;fl,?j-’-;;';_;;;_[_'

~ bolic antenna dish having at its outer penphery aflange: . .
reinforcement portion with no air holes, air holesbeing -~~~
formed over the whole of the radio wave reﬂectlng;
surface rlght up to the penpheral area thereof near the. - . =

ridge at which the dlSh is bent to ferm its ﬂange rem-;;f;

forcement portion.

According to the present uwennon, the Welght o f theif?i?ff'_.j?l N

antenna dish can be remarkably reduced by the effect of : -

the provision of a multiplicity of air holes. In addition, _j;_;-!?
an outer peripheral reinforcement flange portion with- -
- out air holes, which is formed integrally with the dish, -~ - =
~ is utilized as a member for mounting the dish, thuselimi-©
nating the necessity for provision of any other outer -~
peripheral reinforcement member on the dish. The pro-: " . =
vision of air holes also contributes to a reduction in the?fé?;li?'- S

~ wind pressure or force, thus enabhng the wetghts of.:

50

 bined wire rods in the form of waves, as shown.in the

partial perspectwe view of FIG. 31 and in the partial

cross-sectional view of FIG. 32 taken along the line

XXXII—XXXII in FIG. 31. Such degrees of difference.

sh)

cause a reduction in the antenna gain, and the influence
of the same becomes greater as the reception frequency

is increased. It is therefore necessary to reduce the di-

ameter of the wire rods and, hence, the difference in
level in accordance with the increase in the reception
frequency. -

As described above, the conventional methods re-
quire the provision of separated members such as an
outer peripheral reinforcement member, ribs and so

65

forth at the outer peripheral portion of the dish, and -

they fail to take the consideration of the desirability of

a reduction in the weight of the dish or of the need to

mounting and installation members to be reduced In

consequence, the installation of the parabehc antenna is -

facilitated, and it becomes possible to install the para- = "':

- bolic antenna even on weak structures such as the roef
of a house; a handraﬂ ofa porch wmdew frame, and so S

forth
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view ef a blank in the ferm of an-_ 'f
apertured metal plate provided to ferm a pamb{)hc??f o

antenna in accordance with the present invention;

FIG. 2 is a eress-sectlonal view taken along a llne ::

II—II of FIG. 1;

- FIG. 3 is a front view f a dlsh Wthh 1S forrned from
the metal blank shown in FIG. 1 and whreh represents

an embodiment of the ‘present invention;

FIG. 4 is a cross-sectional view taken along a hne )

IV—IV of FIG. 3;

FIG. 51safront view of a blank in the ferm of a metal I
plate havmg a remforcement ﬂat plate pertlen and pre-;_';;ij'{ SIS
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vided to form a parabolic antenna in accordance with
the present invention;

FIG. 6 1s a cross-sectional view taken along a line
VI—VI of FIG. 5;

FIG. 7 is a front view of a dish which is formed from

the metal blank shown in FIG. 5 and which represents
another embodiment of the present invention;

FIG. 8 1s a cross-sectional view taken along a line
VIII—VIII of FIG. §;

FIG. 9 is a front view of the mounted state of the dish
shown in FIG. 7:

FIG. 10 is a side view of the mounted state of the dish
shown in FIG. 9, partly in section across the surface of
the dish;

FIG. 11 1s a perspective view of a metal attachment
member;

FIG. 12 1s a segmentary view of a net having triangu-
lar air holes:

FIG. 13 is a segmentary view of a net having hexago-
nal holes; .

FIG. 14 1s a front view of a blank plate constituted by
a metal plate in the form of a ring and by metal wire
rods;

FIG. 15 1s a cross-sectional view taken along a line
XV—XYV of FIG. 14;

FIG. 16 is a front view of a formed dish;

FIG. 17 is a cross-sectional view taken along a line
XVII—XVII of FIG. §;

FIGS. 18 and 20 are front views of a metal parabolic
antenna dish which represent further embodiments of
the present invention;

FIG. 19 is a cross-sectional view taken along a line
XIX—XIX of FIG. 18;

FIG. 21 1s across-sectional view taken along a line
XXI1—XXI of FIG. 20;

FI1G. 22 i1s a state of the dish shown in FIG. 20
mounted on a supporting mast;

FIG. 23 1s a partial perspective view of a welded
metal net for forming a parabolic antenna dish which
represents a further embodiment of the present inven-
tion:

FIG. 24 is a partial cross-sectional view of the welded
metal net taken along a line XXIV—XXIV of FIG. 23;

FIG. 25 is a front view of the parabolic antenna dish
formed by the welded metal net shown in FIG. 23:

FI1G. 26 is a longitudinal cross-sectional view of the
parabolic antenna dish taken along a line XXVI-
—XXV1 of FIG. 25; -

F1G. 27 is a graph of the relationship between the
profile irregularity of the reflector and the antenna gain;

>

10

15

20

235

30

33

45

30

FIG. 28 1s a partial cross-sectional view of plain -

weave metal net or forming a parabolic antenna dish
which represents a further embodiment of the present
invention;

FI1G. 29 1s a partial perspective view of a welded
metal net for forming a conventional parabolic antenna
dish;

FIG. 30 is a partial cross-sectional view taken along a
line XXX—XXX of FIG. 29:

335

60

FIG. 31 1s a partial perspective view of a plain weave

metal net for forming another conventional parabolic
antenna dish; and

FIG. 32 1s a partial cross-sectional view taken along a
line XXXII—XXXII of FIG. 31.

65
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The principle of the present invention will be de-
scribed below.

A parabolic antenna dish with air holes having rein-
forcement portions and a reflector in the form of a

lattice 1s formed in such a manner that outer peripheral
reinforcement portions having no air holes are formed
by a flange of the parabolic antenna dish and by the
outer peripheral area of a radio wave reflector which is
inscribed in the flange, and inside these reinforcement
portions a multiplicity of air holes are bored by punch-
ing press or laser cutting to form the reflector in an
integral manner.

Thick crosspiece portions integrally connected to the
outer peripheral flange reinforcement portions are con-
stituted by part of crosspiece portions of the inner sur-
face which are encircled by these outer peripheral rein-
forcement portions and which are left after the boring
of the rectangular air holes. By the effect of these cross-
plece portions, the strength of the surface of the para-
bolic antenna can be increased without being supported
by any separate reinforcement frames.

The other parts of the crosspiece portions which are
situated within the sections separated by the thick cross-
plece portions intersecting each other are so formed as

~to have a smaller width, thereby increasing the propor-

tion of the area of the air holes relative to the entire area
of the surface of the parabolic antenna dish without
reducing the strength thereof. This arrangement elimi-
nates the need for a separate reinforce member which
would have to be attached to the flange of the dish, and
reduces the total weight which has to be supported
when the parabolic antenna is installed due to the for-
mation of a multiplicity of air holes in the inner portion
of the radio wave reflector, thus facilitating installation.

Moreover, the weight of the mounting members can
be reduced, since the flowing air resistance of the dish is
reduced by the effect of the provision of the air holes.

In the case of a dish formed by using a metal net,
longitudinal and lateral wire rods are combined to inter-
sect each other, with the portions of intersection thereof
being flattened so as to be thinner than the diameter or
the thickness of the wire rods. The thickness of these
flattened portions is determined to be such that the

. difference in level at each mesh is less than one sixtieth

of the wave length of a radio wave to be received on the
basis of the curvature of the surface of the reflector
formed on the parabolic antenna dish. A high level of
antenna gain 1s thereby assured in a range of particularly
high frequencies. Round wire rods or square wire rods
having a larger diameter or thickness can be used by
increasing the depth of the depression or cut at the
flattened portions, thereby preventing any reduction in
the stiffness of the metal net.

On the basis of this principle, preferred embodiments

of the present invention will now be described with

respect to the construction, operation and effects
thereof with reference to FIGS. 1 to 28.

FIG. 1 1s a front view of a blank in the form of an
apertured metal plate applied to an embodiment of the
present invention, and FIG. 2 is a cross-sectional view
taken along a line II—II of FIG. 1. In these drawings,
reference numerals 2, 3 and 4 respectively denote air
holes formed by boring a flat metal plate 1, crosspieces
tormed between the air holes 2, and an outer peripheral
reinforcement flat plate portion. FIG. 3 is a front view
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of a parabolie antenna dish formed by ‘being pressed

4,916,459

from the blank plate shown in FIG. 1, and FIG. 4isa

cross-sectional view taken along a line IV—IV of FIG.
3. As shown in FIGS. 3 and 4, a flange reinforcement
portion 7 is formed at the outer periphery of a dish 5,
and a multiplicity of air holes 2 are formed in a radio

S

wave reflector 9 over as much as possible of the entire
area thereof to cover more than 80% of the radius of the

reflector 9, while no air holes 2 are formed in an outer

‘peripheral ﬂange flank portion 6 or on the side of the

10

reflector 9 in the vicinity of the ridge line of a flange

bend ridge 8. It is thereby pos31ble to reduce the weight
of the parabolic antenna dish 5, as well as the wind
pressure to which it is subjected. The dish 5§ is con-
nected to a mounting member 16 such as that shown in

15

FIG. 11 through the flange flank portion 6, so that the
outer peripheral flange reinforcement portion 7 actsasa

strengthening member to strengthen the dish against

wind pressure. Therefore, the thickness of the cross-

pieces 3 can be reduced to an extent which avoids de-
formation of the dish 5, while the strength of the central

area of the radio wave reflector 9 is reduced by the

provision of the multiplicity of air holes 2. As described
above, there is no nieed for any separate outer peripheral
reinforcement member which might be attached to the
dish, and it is not necessary to apply radial ribs, since the

outer peripheral flange reinforcement portion 7 has no

holes and therefore provides the’necessary strength.

20 those used in FIG. 1 indicate the same or equivalent = = .

- portions, with a reference numeral 10 and 11 indicating
~ upper and lower reinforcement flat plate portions. Each .

25

The apertured plate having the multiplicity of air holes

2 and a part of the flange reinforcement portion 7 inside

the ridge thereof are formed with the same curvature to

provide a uniformly curved surface, so that accuracy of
the surface of the reflector for reflecting a received
radio wave can be improved such as to enable the con-
verter to collect a reflected radio wave at an mproved

level of quality;-thereby improving the receiving per-

335

formance of the parabolic antenna. Correspondingly, '

the-outer diameter of the parabolic antenna dish can be
reduced, and the weight of the dish or the mounting
members can be further reduced.

The air holes 2 are arranged -to be aligned in the

vertical -and horizontal directions or the longitudinal

and lateral directions, and the crosspieces 3 between the
air- holes 2 are formed linearly and continuously, so that
wind pressure or external force applied to the radio
wave reflector 9 acts as a tensile force or compressive

435

force. Accordingly, any external force applied to the

crosspieces 3 is transmitted to the outer penpheral | e
~ and a converter attachment portion 16d. The ﬂange' T

flange reinforcement portion 7, and the part of the ex-
~ ternal force absorbed by the crosspleces 3 1s small

30

enough to avoid deformation of the crosspieces 3, thus

assuring that a hrgh degree of accuracy of the radio
wave reflector 9 is maintained. When the dish is formed,
the crosspieces 3 have the capability to uniformly dis-

perse tensile forces which act on the dish. To reduce the

55

flowing air resistance, it is necessary to reduce the

width of the crosspieces 3 as much as possible, and the
proportion of the area of the crosspieces'3 relative to
that of the air holes 2 may be minimized when the air
holes 2 have a square or rectangular shape. A square

shape is more preferable in terms of reduction of both

the ﬂowmg air resistance and the weight.

60

The size of each air hole 2 is determined to be small ._ |

enough to avoid resonance with a wave to be received
on the basis of the manner of the reflection of the re-

ceived radio wave. If the wave length of a wave to be

65

received is A, the maximum width D of each air hole 2

is represented by an equation:

R

D

It is generally said that the sme of air holes smtable for
recewmg 12 GHz radio waves of satellite broadcastmg

is smaller than 3 inch. In the case of satellite broadcast-

ing in Japan, the maximum width D of the air holes 2 of

% (11' th_e elreular eonstant) -

a receiving antenna is smaller than about 7.9 mm. It is -

‘preferable to increase the size of the air holes 2 witha .

view to reducing the flowing air resistance and the = -
- weight of the antenna. Similarly, it is advantageous to . o
prowde plastic parabolic antenna dishes w1th air holes § EERE

in accordance with the present invention.

FIG. 5 is a front view of a blank plate Wthh is. ?i;r";._-Q-; 0 SR
formed by providing the blank plate 1 with a reinforce- + =
ment portion. conslstmg of a flat plate, and FIG 6isa > .
cross-sectional view taken al_ong a line V__L_--VI_ gf FIG . _._3_.-;:_11 ';';?
5. In these drawings, the same reference numerals as =~ - |

reinforcement flat plate portion is preliminarily formed -~
to have a large area and is then press-formed to provide =~
upper and lower attachment reinforcement portions 12 - .
and 13, as shown in FIGS. 7 and 8. FIG. 7showsafront =~
view of a parabolic antenna dish which represents an- = -
other embodiment of the present invention and whichis =~~~

10 formed by pressing from the blank plate shown'in FIG.

S, and FIG. 8 shows a cross-sectional view taken. along .
a line VIII—VIII of FIG. 7. As shown in FIGS. 7and =
~ 8, each of the upper attachment reinforcement portion =~ -
12 and the lower attachment relnforcement pOI'thIl 3.
has a width smaller than 20% of the radnls of the racho

wave reﬂector

FIGS. 9 and 10 show the state of the antenna dlsh_'_'f@;— ST
shown in FIGS. 7 and 8, in which the antenna dishis =~ . .
attached to mounting members. FIG. 9 is a front view -~
of the state of the antenna dish 5 when the antennadish =~~~

9 1s mounted on a support mast 32 of a bmldmg, and
- FIG. 10 1s a side view of the same. The antenna dish 5 . =~

and a converter 20 are attached to the mounting mem-
ber 16 shown in FIG. 11, which is ﬁxed to the support;'- N

mast 32 by means of bolts By and Bz

As shown in FIG. 11, the mountmg nlember 16 IS o
constituted by a circular-arc arm 16q, attachment por- =~ =
tions 165 and 16c welded to the circular-arc arm 16a, =

flank portion 6 of the dish 5 shown in FIG. 9 is fixed by o
bolts to the upper attachment portlon 16b and the lower Ty

attachment portion 16¢.

FIGS. 12 and 13 respectwely show examples of the* AR
- form of the air holes. In the example shown in FIG. 12, = .. . -
in order to nnprove the strength of the dish. 5, the air
holes are provided in the form of tnangles, and cross-
pieces 34 intersect w1th each other at angles of 60°, =~
- thereby increase the. strength of the apertured plate* R R

portion.

In the exanmle shown in FIG 13 hexagonal air holes
35 are bored so as to reduce the irregularity of the outer .
peripheral ends in the air holes at the outer penpheral?f R
portion of the antenna dish. In this case, crosspieces 36 (.
~ do not intersect each other but meet at angles of 120°to =~

balance the force applied thereto, thereby enablmg the . ..

provision of air holes each having a large size in the .
surface of the antenna dish - whlle mamtanung the}.. A

strength thereof.
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Also, according to the present invention, the air holes
may be formed by welding lateral and longitudinal wire

rods to each other to form the parabolic antenna dish.

F1G. 14 shows a blank plate 39 with air holes 43 which
is formed by welding lateral wire rods 41 and longitudi-

nal wire rods 42 to a flat plate 40 in the form of a ring,
and FIG. 15 is the cross-sectional view taken along the
line XV—~XV in FIG. 14. FIG. 16 shows a parabolic
antenna dish 44 which is formed by pressing from the
blank shown in FIG. 14, and FI1G. 17 is the cross-sec-
tional view taken along the line XVII—XVII in FIG.
16. In these drawings, a reference numeral 47 denotes a
flange reinforcement portion which is constituted by a
flange 45 with a ridge 46 in the form of an L-shaped
angle. Thus, the parabolic antenna dish 44 has at its
outer periphery the flange reinforcement portion 47 in
the form of a ring improved in strength.

As shown in FIGS. 16 and 17, the radio wave reflec-
tor of the antenna dish 44 is made of a net which may be
constituted by round wire rods made of metal provided
as the lateral wire rods 41 and the longitudinal wire rods
42, thereby further reducing the flowing air resistance
of the parabolic antenna dish.

F1G. 18 is the front view of a parabolic antenna dish
of metal which represents still another embodiment of
the present invention, and FIG. 19 shows the longitudi-
nal cross-sectional view of the antenna dish shown in
F1G. 18 (taken along the line XIX—XIX). As shown in
FIGS. 18 and 19, the antenna dish is provided with an
outer peripheral flange reinforcement portion 7, a multi-
plicity of rectangular air holes 2 in which the length of
one of the sides of each hole is limited to not more than
1/m of the wave length of the radio wave to be re-
ceived, and crosspiece portions which are left after the
plurality of rectangular air holes have been formed and
which consist-of thick crosspieces 48 in the form of a
grid formed in the inner surface of the dish encircled by
the outer peripheral flange reinforcement portion such
as to be 1ntegrally connected to the same, and thin cross-
pieces 49 in the form of a grid formed in each section
defined by the intersection of the thick crosspieces.

In this arrangement, the crosspiece portions which
are left after the plurality of rectangular air holes 2 have
been formed include the thick crosspieces 48 in the form
of a grid which are formed in the inner surface of the
antenna dish encircled by the outer peripheral flange
reinforcement portion 7 such as to be integrally con-
nected to the same. By the effects of these reinforce-
ment crosspiece portions, the strength of the surface of
the parabolic antenna dish can be increased without
providing any separate reinforcement frames.

The crosspiece portions also include the thin cross-
pieces 49 in the form of a grid formed in each section
defined by the intersection of the thick cross-pieces 48,
thereby increasing the proportion of the area of the
rectangular air holes 2 relative to the total area of the
surface of the parabolic antenna dish without reducing
the strength thereof.

As an example of a parabolic antenna dish in accor-
dance with the present invention, an offset type para-
bolic antenna dish having an outside diameter of 48 cm
has been provided by forming 2,871 air holes in the
form of 6 X6 mm squares together with crosspieces
having a width of 2 mm. In this example, the width of
the flange flank portion is 16 mm; the minimum distance
between the ridge of the flange and the outer edge of
the outermost air hole is 10 mm, and a reduction of 45%
in the weight of the antenna dish itself has been realized.

8

The remaining projectable area including the flange
flank portion is 51% of that of an antenna dish having
no apertures, and the reduction of the flowing air resis-
tance is about 42% when calculated in accordance with
the method of calculating the wind pressure resistance
of buildings. Accordingly, the weight of this example

- has been further reduced compared with conventional

i0
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20
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antenna dishes, thereby improving the installation of the
antenna. Since the dish of this example has air holes
which lack in the conventional antenna dishes, it is
possible to reduce wind pressure to which the parabolic
surface is subjected by a typhoon or the like so that the
parabolic surface can be prevented from being rotated
from its position or broken by the wind pressure even
when the antenna is installed on a roof. |

When air holes in the form of, e.g., 6 X6 mm squares
are bored as much as possible to cover more than 80%
of the radius of the radio wave reflecting surface in the
manner in accordance with the present invention, the
proportion of bored areas, the proportion of a remain-
ing area and the index of received wind force with
respect to each range of boring are as shown in the
following table 1. | |

TABLE 1
Proportion of Index of
Proportion of remaining received
Boring range bored area area wind force

80% 47.0% 53.0% 60.6%
90% 39.5% 40.5% 46.3%
95% 66.3% 33.7% 38.5%

(100% 73.5% 26.5% 30.3%)

Index of received wind force=Proportion of remain-
ing areaX 1.6 X 1.4

(Coefficient of wind force of a net in the form of a
lattice=1.6)

(Coefficient of wind force of a parabolic anten-
na=1.4)

The proportion of bored areas in the above table 1
corresponds to the index of the reduction in the weight
of the antenna dish. Since the index of received wind
force represents reduced wind force which is received

- at the parabolic surface, the index of reduction in re-

43

>0

335

60
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ceived wind force is obtained by subtracting the index
of received wind force from 100. "

To achieve an index of reduction of more than 45% in
the weight and an index of reduction of more than 40%
in the pressure of received wind, the range of boring is
necessarily set to be more than 80%.

TABLE 2
Antenna  ___ Air holes
Gain Pro-  Recetved

(including portion wind
Sampled parabolic a converter) of area  pressure
antenna dish (dB) - Number (%6) (Kg)
Example of the 71 3,372 60.8 17
invention
With 2 mm width
thick cross-
pieces, | mm
width thin
crosspteces, and
air holes | -
Reference 71 0 0 35
example 1
With plain curved
surface, and
no air holes
Reference 71 2,871 51.7 24
exampie 2



- TABLE 2-continued
- Antenna Air holes
~ Gain " Pro- Received -
. (ncluding portion wind

* a.converter) of area  pressure

(dB) (%) (Kg)

Sampled parabolic
antenna dish

With 2 mm width
longitudinal
and lateratl
crosspieces, -

and air holes

Number

The above Table 2 shows the results of the compari-
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| 'wmch radially extend from pomts on the outer ﬂange e
- reinforcement portion within lower support polnts 1o R

‘those situated outside these support points, circular-arc -~
or linear thick crosspieces 484’ which- Iaterally extend
and intersect with the radial thick crosspieces and .
which are disposed at suitable intervals, and thin cross-
pieces 49’ which are disposed in each sector deﬁned byf:g_:‘: e
“the intersection of the radial thick crosspieces: 48’ and -
the lateral which crosspelces 48¢' and which form, o --.;_f B
| together with the thick crosspleces, the multlphelty of IR
air holes 2'. The converter 20 is attached to the lower
half portion of the parabohc antenna d1sh at. support

5

10

son between an offset type parabolic antenna dish

which has multiplicity of rectangular air holes in the
form of 6 X6 mm squares, thick crosspieces having a

width of 2 mm, thin crosspieces having a thickness of 1.

mm, such as described above with respect to the em-
bodiment, a non-bored reinforcement portion having a

width of 10 mm formed inside the outer peripheral

flange bend ridge such as to encircle the air holes and

air holes and in which the minor axis diameter of the
radio wave reflecting surface is 480 mm (Reference

Example 1), and an another antenna dish having air ,

holes in the form _nf 6 X6 mm squares and longitudinal
and lateral crosspieces having the same width of 2 mm

(Reference Example 2). These antenna dishes are com-
pared with respect to the receiving level at the antenna, -

the number of air holes, the area of air holes, and the
pressure of received wind. The parabolic antenna dish
in accordance with the present invention displays a
larger number of air holes and a greater proportion of

the area of air holes compared with Reference Example

2; the increase in the number of air holes is 501; and the

increase in the proportion is 9.1%, resuiting in a reduc-

15

20
the crosspieces and a plain curved surface without any

30

35

tion of 7 kg (29%) in the pressure of received wind at

the wind velocity of 40 m/sec. Reference Example 2

represents a paraboltc antenna dish having air holes
such as shown in FIGS. 18 and 19. On the other hand,
the antenna gain at 12 GHz which is the frequency pf
the satellite broadcasting i 1s the same as that of Refer-

ence Example 1, and the receiving performanee 1S re-

markably good.

40

FIGS. 20 and 21 show a further ernbodtment of the ”

present invention exhibiting the same effect as that of
the embodiment shown in FIGS. 18 and 19. The present

invention wﬂl be descnbed below w1th reference to
FIGS. 20 to 22. | - |

45

FIG. 20 is the front view of a parabolic antenna dish

made of metal which represents one embodiment of the
present invention, and FIG. 21 is the cross-sectional
view taken along the line XXI—XXI in FIG. 20. FIG.
22 is the side view of the mounted state of the parabolic
antenna dish 5 in accordance with the present invention
in which a converter 20 is attached to the parabolic
antenna dish 5 and in which the parabolic antenna dish
1S supported by a support mast at three point on lower
portions of the outer peripheral reinforcement portion.

50

'55._:

points 50.

- In the arrangement of th15 embodnnent the th.‘le PPN
' crosspieces radially extend from the lower end of the
- outer flange reinforcement portion to points on the .
same other than this support point while intersecting
the thick crosspieces which laterally extend, thereby
- remforemg the surface of the parabolic antenna dishto. .~ .. .~ =
improve the same in terms of the strength against wind ..
pressure without providing any. other reinforcement -
- frames. In this arrangement also, the thin crossmeeesz.i I DT
- are disposed in the longltudmal and lateral directions in ey
each section defined by the intersection of the thick -~ =
- crosspteees, thereby making it possible to bore a- multi- R
plicity of air holes without reducing the strength of the R
- surface of the parabolic antenna dish. If, in this arrange- ©~
~ ment, the width of each of the thick and thin crosslneces--;;} B
is constant, the number of air holes gradually increases =
toward a part of the upper outer peripheral reinforce-
‘ment portion which is located on the side opposite to. . - .
- that of the support points and toward which the radial -~ -
thick crosspieces fan out, and, proportionally, the pro- =
portion of the area of the air holes are gradually in- = = =
creased, thus reducing the pressure of received wind = . =
acting on the parabolic antenna dish at the side opposite - ..
to that of the support points so as to reduce the bending -~ =
- moment which acts on the antenna dlsh at the 51de of the e T T

lower support points.

The lower half portion of the parabohc antenna dlSh. BRI
in which the attachment support. points 50 for support-' e
ing' the converter 20 are positioned has a greater = .
strength than that of the upper half portion, so that the - .
total material cost of the antenna dish can be reduced. == -~
~ The shape of each section defined by the 1ntersectlonfﬂ;-;5';--:5 S

of the thick crosspieces in which the ‘multiplicity of air =
holes are formed by the thin crosspieces differsinaccor- *
“dance with the formation of the intersecting thin cross- ..
pieces which might be linear or arched, and it also dif- =~
- fers depending upon the posmon of each area on the .
~ surface of the parabolic antenna dish. Therefore 1t ts'-_j-;-f;j'.;j-;; TR
preferable to arrange the thin crosspieces in. sucha = -
~ manner that the air holes display one of square, triangu- .
lar, polygonal, e.g., trapezoidal, and fan-like shapes, or .| i
~display a combination of these shapes. in . aecordance- N

- with the shape of each section..

As shown in FIGS. 20 to 21, the parabolic antenna

dish in accordance with the present invention is pro-

vided with an outer peripheral flange reinforcement
portion 7 and a multiplicity of air holes 2'. The length of
one of the sides of each hole 2’ is limited to equal or
smaller than 1/7 of the wave length of the radio wave
to be received. As shown in FIG. 22, the parabolic
antenna dish is mounted and fixed to the mast at four
support points 52 (other side of these points is not
shown). The antenna dish has thick crosspieces 48

60 .

65

In this embodiment also, the thick crosspleees whtch.rf";,i—-f]' P
are integrally connected to the outer. peripheral ﬂange._: i
reinforcement portion are provided, and the strengthof = - .
- the surface of the antenna dish can be increased by the i
~ effect of these thick crosspieces which function to rein-" FE N
- force the antenna dish w1thout reqmnng any other reln-f;_;'; A

foreement frames.

‘According to the present mventlon, an antenna dlsh.fﬁf-_-.}' o
which has a surface displaying a high degree of accu- -~
. racy can be provided by forming a radio wave reﬂect-_ S
lng surfaee from a metal net m whlch dtfference In level_f L I
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Is minimum at the portions at which longitudinal and
lateral wire rods constituting the net intersect each
other. -

FIG. 23 is the partial perspective view of a welded
metal net constituted by round wire rods which is pro-
vided to form a curved surface of a parabolic antenna
dish which represents still another embodiment of the
present invention, and FIG. 24 is the partial cross-sec-
tional view taken along the line XXIV—XXIV in FIG.
23.

In FIGS. 23 and 24, reference numerals 42’ and 41’

denote longitudinal and lateral wire rods, and a refer-
ence numeral 53 denotes the portions at which the lon-
gitudinal and lateral wire rods intersect each other. As
shown in the partial cross-sectional view of FIG. 23
. taken along the line XXIV—XXIV, the longitudinal
and lateral wire rods are respectively provided with
flattened portions 54 having a thickness smaller than the
diameter of the blank rod, and the wire rods are dis-
posed and constructed in such a manner that these flat-
tened portions 54 intersect each other and that, when
the net 1s formed to be a parabolic antenna dish having
a given curvature, the difference in level 55 at each
mesh formed by the longitudinal and lateral wire rods is
limited to not more than one sixtieth of the wave length
of the radio wave to be received on the basis of the
curvature of the surface of the radio wave reflecting
surface of this antenna dish. The longitudinal and lateral
wire rods are integrally connected to each other at the
Intersecting portions through welding portions 56
which are securely welded t6 form spot welding nug-
gets.

The material for forming the welded metal net may
include any metal material so long as it is capable of
reflecting radio waves, and square wire rods may be
used in place of the round wire rods which are applied
to these embodiments. To form the flattened portions of
the wire rods, a method of forming flattened portions
which employs apparatus for effecting spot welding or
projection welding while applying pressure to welding
electrodes to flatten the wire rods may preferably be
utilized as well as methods of pressing by means of, e.g.
rollers or grinding.

FIG. 25 is the front view of an example of the para-
bolic antenna dish 44 which is formed by integrally
connecting a welded metal net such as shown in FIG.
23 to the outer peripheral reinforcement ring which has
been bent at its edge to form a flange, and FIG. 26 is the
longitudinal cross-sectional view of this antenna dish. In
FIGS. 25 and 26, a reference numeral 47 denotes a
flange reinforcement member in the form of a ring, and
a reference numeral 9 denotes a reflector of the antenna
dish 44. If the area of a part of the reflecting surface of
the reflector 9 located on the flange reinforcement
member 47 is within a range which ensures that it is
negligible 1n relation to the total area of the reflector, it
1S not necessary to limit the difference in level between
the reflecting surface of the flange reinforcement mem-
ber 47 and the surface of the metal net. If the proportion
of the area of the reflecting surface on the flange rein-
forcement member 47 is considerably large, the differ-
ence in level at the connecting portion 57 is limited in
such a manner that the difference in level over the en-
tire are which covers the reflecting surface of the flange
reinforcement member and the area of the metal net is
set to be. equal to or smaller than one sixtieth of the
wave length of the radio wave to be received, on the
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12

basis of the curvature with which the reflector 9 of the
antenna dish is formed.

If a parabolic antenna dish in which the diameter of
the reflector is 480 mm and which exemplifies this em-
bodiment is manufactured from a welded metal net
formed by wire rods having a diameter of 1.2 mm and
from a flange reinforcement member in the form of a
ring having a thickness of 1.2 mm, and if a radio wave .
having a frequency of 12 GHz specific to the satellite
broadcasting is received by using this antenna, the rela-
tionship between the specular-surface accuracy of the
reflector formed in this dish (determined by the differ-
ence In level in the surfaces of the antenna dish) and the
antenna gain 1s as indicated in the characteristic graph
of FIG. 27, in which the abscissa represents the specu-
lar-surface accuracy and the ordinate represents the
antenna gain. It is possible for the parabolic antenna
dish in accordance with the present invention to display
a high level of antenna gain equal to or more than 34.65
dB by limiting the difference in level in the surface of
the antenna dish to one sixtieth of the wave length of
the radio wave to be received (at 12 GHz,

A

d = —to

=0 = 0.42 mm).

This value indicates a reduction in the antenna gain of
only 0.4 dB or less relative to an antenna gain of 35.05
dB of an antenna dish which is formed by being pressed
from a flat metal plate to have a comparatively high
degree of accuracy of the reflecting surface. The an-
tenna gain in this embodiment is thus satisfiable.

In contrast, if a parabolic antenna dish is manufac-
tured, as an example of the conventional parabolic an-
tenna, from a welded letal net formed by wire rods
having a diameter of 1.2 mm without being provided
with any special flattened portions and in which the
difference in level in the reflector is 1.0 mm (reduction
in the diameter caused by pressing at the crossing por-
tions of the metal net: 17%), this parabolic antenna
provides an antenna gain of 33.75 dB, thus providing a
reduction in the antenna gain of 1.3 dB compared with
that of the above-described antenna dish formed by
pressing a flat metal plate. This rate of reduction is three
times higher than that in the case of the above-described
antenna dish in accordance with the present invention
in which the crossing portions are preliminarily flat-
tened. Accordingly, it is desired to flatten, as much as
possible, the radio wave reflecting surface of the reflec-
tor.

When a conventional type of a welded metal net
without any special flattened portions is used to obtain
an antenna gain equal to that realized by the parabolic
antenna dish in accordance with the present invention
formed from a welded metal net having flattened por-
tions, the daimeter of the wire rods for forming the net
18 necessarily not more than 0.5 mm (when the degree of
depression at the crossing portions is 16%). This means
that the cross-sectional area of the wire rods of the net
1S reduced to about one sixth, and the modulus of sec-
tion thereof is reduced to about one fourteenth, result-
Ing 1n a considerable reduction in the stiffness of the net.

With respect to the above-described parabolic an-
tenna dish in which the reflector 9 which has a diameter
of 480 mm is formed by using a welded metal net consti-
tuted by wire rods having a daimeter of 1.2 mm and
having flattened portions, a sufficiently high degree of
practical strength of the antenna dish can be realized by
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integrally cennectlng the net to the flange reinforce-

ment portion 47 in the form of a rlng without requiring

any other reinforcement frames.

FI1G. 28 is a fragmentary sectronal view -of a plam- '
woven metal mesh incorporated in a still further em-

bodiment of the present invention. In this embodlment
the metal mesh _constituting the reflector is formed of a
plurality of longitudinal wire rods 42' and lateral wire

rods 41’ which cross each other, the crossing portions of

these wire rods 42’ and 41’ being flattened as at 54'. In
this embodiment also, the height difference 55 of the

14

remfercement member on the dish. ‘The provrsmn of a1r BRI

holes also contributes to a reduction in the wind: pres- 'f R

- sure or force, thus enablmg the weights of meuntmg--lfg_

and installation members to be reduced. In conse- - - g

quence, the installation of the parabolic antenna is facili- .
tated, and it becomes possible to install the parabohcf}-i":f;

~ antenna even on weak structures such-as the roof of a . S

10

metal mesh as measured on the basis of the curvature of -

the reflector surface is determined to be not greater than
1/60 of the wavelength of the received radiowave. The
flattened portions 54’ of the wire rods 41', 42’ may be
formed by any desired method. For instance, the flat-
tened portions 54’ may be formed by pressing a plain-

woven metal mesh between a pair of parallel plates or

passmg the same through nips between pairs of rolls.

Thus, in this embodunent the thickness of the flattened 20

portions of the wire rods :is determined such that the
height difference in the reflector surface as measured on

15

the basis of the curvature of the reflector surface is not
greater than 1/60 of the wavelength of the received

radiowave. This arrangement provides a reflector
which is free from problems such as reduction in the
antenna gam and reduction in the rigidity of the antenna
structure.

As will be understood from the feregomg desenp-
tion, according to the invention, the weight of the an-
tenna dish can be remarkably reduced by virtue of pro-
vision of a multipliCity of air holes. In addition, a cir-
cumferential reinforcement flange portion without air
holes, which is formed integrally with the dish, is uti-
lized as a member for mounting the dish, thus eliminat-

25
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forth.

Whatlsclalmedls e
1. A parabohc antenna dlSh compnsmg

house, a. handrall ofa porch a mndow frame, and so_fj_

a ring-like outer penpheral flange pOl’thIl mtegrally SR
~ formed at an outer periphery of a reflector for =~ ...
 receiving radio waves and a porous plate portionin .

- which a plurality of air holes are formed, wherein - = -
- said air holes in said refleetor are contmuously-;;f? N R
.formed from the center pOI'tIOIl of said reflector AR
- and approach a ridge line constituting a bent por- .~
tion of said outer peripheral flange portion so that - .

* said air holes continuously cover a region whichis
f greater than 80% of a radius of said reﬂecter, saldf EUREEI
~ air holes are arranged in parallel rows, and allgned‘ T A
- crosspieces are formed in spaces between said air .
- holes resultmg from perforation of said reﬂector,- N Sy
- said crosspieces being of solid reflector metal and , = = . .
- comprising first crosspieces of one thickness and -~ -
- second crOSSpleces of smaller thickness than said .~
 first crosspieces such that the spaces between said .~ - .
 air holes are nonuniform, said porous. plate portion -
 being formed from said first: ‘crosspieces linearly . . .
arranged in longitudinal and lateral directions, and .o
said air holes being separated by said second cross-éj;ri?.'i;.i. PERE T

first crosspieces. .

60

- pieces and disposed in groups separated by sald o
5 -- . . -
ing necessity for provision of any other circumferential
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